Purpose -The purpose of this paper is to investigate and determine the levels of information technology (IT) in Pakistani libraries. More specifically, the paper focuses on the status of computers and other commonly used hardware, e-mail, internet, library software, automated user services, expenditure on IT and online resources available in academic libraries of Pakistan. Design/methodology/approach -The data are collected through a questionnaire survey of 288 (sample of 682) academic libraries across Pakistan. A total of 219 (76 per cent) valid responses are used for data analysis and interpretation using statistical package for social sciences (SPSS). Findings -The paper finds a low level of IT availability, especially the absence of computers, e-mail and internet in few libraries. Similarly, the libraries are far behind to achieve excellent IT levels. It is found that libraries need to be fully automated using standard library software/management systems. However, access to online resources through the Higher Education Commission (HEC) is found extensive and comprehensive. The data indicate the need to enhance libraries' IT expenditure. Practical implications -The findings can be utilized to evaluate the status of different IT tools and applications. The statistical data are very useful and authentic source for planning to improve the libraries' IT infrastructure, library automation and in reducing the gap in levels of IT application in different type of libraries. Originality/value -This is a first comprehensive study that provides a complete picture along with statistical data regarding IT applications (computers and other common hardware, software, e-mail, internet, other information access technologies, applications and online resources available) in academic libraries of Pakistan.
Introduction
Information technology (IT) has demonstrated its impact on the library resources, systems, services and operations. It is well acknowledged in the library literature that the application of information and communication technologies (ICT) have provided one of the best innovations in the history of libraries and it is changing the shape of libraries and role of librarians at an unprecedented pace (Lewis, 2007) . The user information seeking behaviour is also changing at a fast rate. The library catalogue or portal is not the first choice for many of the faculty, students and researchers for information searching (Haglund and Olsson, 2008) . IT allows easy integration of various library activities, increases efficiency in acquisitions, access to data, cataloguing, classification, information retrieval and dissemination. It eliminates uninteresting and repetitive work, helps to avoid duplications of efforts, increase the Evolution of IT in libraries Automation in libraries first began in the 1960s and in the 1970s, libraries started adopting software applications and machine readable cataloguing. In the 1980s, networking technologies, optical discs, CD-ROMs and communications technologies were introduced. The primary objective of the early technology applications was to automate circulation, acquisitions and the catalogue to bring efficiency and effectiveness in library operations and services. The 1990s witnessed revolutionary changes in the application of ICT in libraries such as the internet, world wide web protocols, information retrieval standards, integrated library systems and online databases. The 2000s are an era of digital libraries, virtual collections, paperless environment and round the clock instant remote access to unlimited resources. The rapid advancements in computers and telecommunications, exponential growth of information and media, availability of online databases, reduction in hardware and software costs, passion of using the internet, provision of cost effective communication mechanism and growing user demands are the major factors responsible for the increasing use of IT in libraries around the world (McCallum, 2003; Moyo, 2004; Jain and Babbar, 2006; El-Sherbini and Wilson, 2007) .
In, Pakistan computers were first used by the Pakistan Scientific and Technological Information Centre in 1968 to produce the country's first Union Catalogue of Scientific Periodicals. After a span of ten years, agricultural universities and research centre libraries started using computers, with foreign funding. The 1980s saw a shift towards automation in Pakistani libraries. In the beginning, computers intimidated librarians but later, some of them cautiously started adopting this state-of-the-art technology. This was the beginning of library automation in the country using database management systems, mostly for cataloguing and inventory purposes. However, only a few academic libraries were able to start automated circulation.
The Netherlands Library Development Project (NLDP) for Pakistan, which was started during the 1990s, influenced the library automation scenario significantly through the introduction of IT in librarians' training, provision of hardware, software development, networking and curriculum development. It helped in accelerate the overall IT environment in libraries, created awareness amongst librarians and removed their hesitation. In addition, it provided a platform for further automation of libraries. However, the Government of Pakistan did not take any initiative to introduce automation in the libraries.
The year 1992 was important in the history of library automation in Pakistan when the country's telecommunication sector started expanding its services and NLDP established computer-training centres for working librarians. The same year, the Department of Library and Information Science at the University of Peshawar organized a conference on "Challenges in Automating the Library Services", which helped produce Pakistan's library automation literature. In addition, the Punjab University Library Science Alumni Association contributed two publications to the literature on library education, automation and other issues (Haider, 1998 , Mahmood, 1998 , Mahmood, 1999 , Ramzan, 2004 . Idrees (1995) investigated the status of library automation in 40 libraries of Lahore and found that automation of cataloguing was the dominant activity and computerized documentation system/integrated set for information systems was the most commonly used software. Some 60 per cent of the target libraries had one computer, 40 per cent were using CD-ROM technology, 32.5 per cent had e-mail facility and only two out of the 40 libraries were using Barcode Readers for circulation. 30 per cent of the respondent libraries had a network environment, but only one library had an internet facility. Mahmood (1998) surveyed 19 university libraries in Pakistan and reported that only 16 per cent (3) libraries were using automated cataloguing and serials control and 10 per cent (2) were using automated acquisition while only 6 per cent (1 library) were using computers for circulation, interlibrary loan and library management. A study by Saeed et al. (2000) revealed that, only 50 per cent of university libraries had access to the internet and the majority of the libraries had one terminal for this facility. Only three libraries were equipped with more than one computer for internet access. Four years later a study by Ramzan (2004) Shafique and Mahmood (2007) investigated use of library software in libraries of Lahore, and determined that the participants were using a variety of software. They also found that majority of the respondents were unsatisfied with the performance of local software compare to respondents using off-the-shelf foreign software.
Research methodology
The above studies were conducted in different periods and were limited to a certain category or geographical area of libraries. To complement these, this study provides a comprehensive picture of different IT tools, technologies and applications available in academic libraries of Pakistan. A questionnaire survey was used for collection of data from a purposive sample of 288 libraries drawn from a countrywide population of 682 academic libraries.
Respondents were asked to mention the number of computers (personal computersPCs, laptops and palm PCs) and to check the 18 commonly used hardware available in their libraries. Data were also requested regarding the availability of e-mail, internet, intranet, internet bandwidth, network resources, availability and type of library software, online public access catalogue (OPAC), web OPAC, library web sites and use of barcode technology. Next, they were asked to mention the percentage of library operations automated, and availability of electronic journals, online books, CD-ROM and online databases and access to National Digital Library of Higher Education Commission (HEC) of Pakistan. Finally, respondents were asked to check the annual expenditure made on IT during the last three years.
Of the 288 questionnaires administered, 236 (82 per cent) respondents returned completed questionnaires. After scrutiny, the information was found incomplete in 17 responses. Finally, 219 (76 per cent of the sample) valid questionnaires were selected for data analysis and interpretation. The data were interpreted, classified and transferred into coded form, entered into Microsoft Excel and transferred in statistical package for social sciences (SPSS). A frequency analysis was run for detection and removal of errors and missing numbers. The final cleaned and coded data were subjected to analysis using SPSS. Descriptive analysis was carried out through computing frequencies, means and total responses for each variable. Cross-tabulation was employed to determine the relationship between key variables.
Data analysis and interpretation Computers
Since the computer (PC) is considered the most important IT tool, respondents were asked to mention the number of desktop PCs, laptops and palm PCs available in their libraries. Table I reflects that a mere ten (4.6 per cent) respondents did not have PCs, and perhaps not surprisingly that 197 (90 per cent) did not have laptops and 211 (96.3 per cent) did not have palm PCs in their libraries. However, 57 (26 per cent) respondents had only one PC, 18 (8.2 per cent) had one laptop and only two respondents had one palm PC each in their libraries. The majority of the respondents, 111 (50.6 per cent) had two-ten PCs and four (1.9 per cent) had two-ten laptops and only six (2.7 per cent) respondents had two-four palm PCs in their libraries. This reflects a rather discouraging position that some academic libraries were not equipped with even the most basic of computers -the desktop -which are very common now in Pakistan and these have become basic tool to access, store, retrieve and disseminate information in libraries.
Further analysis of the data indicates that private sector libraries were slightly better equipped with computers compared to the public sector academic libraries, since over half (51 per cent) of private sector academic institutions had more than five computers in each of their libraries, whereas only 35.8 per cent of public sector institutions did. However, cross-tabulation of availability of computers (PCs) and type of libraries revealed no significant difference. However, shocking results are about those ten libraries that are still operating without a computer. A deeper analysis revealed that six of them are of libraries in postgraduate colleges. The remaining four libraries serve the departments and institutes of the universities. Of then ten, nine libraries are in the public sector, while one serves a private sector postgraduate college. Surprisingly, three of these libraries are situated in the big cities of Lahore and Peshawar, with the remaining ones located in remote areas. These libraries are using the old printed card catalogues and providing circulation services through manual systems. One postgraduate college library informed that they have computers in adjacent office and use the same on and off for word processing and for emailing. The remaining libraries were also in the process of getting computer at the time of survey.
Hardware available
Respondents were asked to check the hardware available in their libraries. Table II serving the postgraduate colleges and the remaining 11 libraries were of the departments and institutes of the universities. Half of these libraries are situated in the big cities universities and the remainder were in remote area postgraduate colleges (Table III) . It was found that 36 (16.4 per cent) respondents had internet access through domain control while a majority, 133 (60.7 per cent), had access through a proxy server, ten (4.6 per cent) respondents had internet through individual connections and the same number had access through dial-up lines. A total of 30 (13.7 per cent) respondents did not respond to this question. In addition to their own resources, 94 (43 per cent) of the respondent libraries had internet access through the HEC's Pakistan Education and Research Network (PERN). HEC has planed to provide internet access to all the academic institutions through its PERN project.
Regarding the level of internet access (bandwidth), data shows that 32 (14.6 per cent) respondents had 256 kbps, 26 (11.9 per cent) had 512 kbps, a good number (41, 18.7 per cent) respondent had IMbps, nearly a quarter (50, 22.8 per cent) of respondents had 2 Mbps and 29 (13.2 per cent) respondents had more than 4 Mbps internet bandwidth in their libraries while 38 (17.3 per cent) respondents did not respond to this question. In terms of network resources it as found that the majority 129 (58.9 per cent) respondents had shared folders, 25 (11.42 per cent) respondents had mapped drives and 23 (10.5 per cent) respondents had network-printing resources available in their libraries while 42 (19.18 per cent) respondents did not respond to this question. Further analysis reflects that 90 per cent public sector and 95.9 per cent private sector academic libraries were equipped with e-mail and internet facilities. Findings revealed no significant difference between the two variables.
A total of 100 (45.7 per cent) respondents had internal OPAC, 118 (53.9 per cent) respondents were without internal OPAC. Only 33 (15.1 per cent) respondents had their own web site while a significant majority, 181 (82.6 per cent) respondents, had no web site. Similarly, 42 (19.2 per cent) respondents had web OPAC while 175 (79.9 per cent) were without web OPAC. Use of barcode labels for check-in and checkout reflects the quality of circulation systems. A total of 66 (30.1 per cent) respondents were using barcode labels for circulation while the majority, 151 (68.9 per cent) respondents, were without barcode system. Further analysis of data indicates that 40.6 per cent out of a total of 170 public sector and 63.3 per cent out of a total of 49 private sector Table IV In terms of type of libraries, the data revealed that 5.9 per cent of public sector and 16.3 per cent of private sector academic libraries were fully automated; 31.5 per cent of public sector and 42.9 per cent of private sector libraries had achieved an automation level of 75 per cent while 13.5 per cent of public sector and 8.2 per cent of private sector academic libraries had not started library automation. The remaining libraries were at different stages of automation. The difference between the private and public sector with regard to library automation is indicative of the importance given by private sector academic libraries to the usage of library software for automated library activities.
Further analysis revealed that a vast majority (more than 91 per cent) of the respondents were still lagging behind in achieving 100 per cent automation of their library operations. Therefore, a major institutional effort is required for automation of academic libraries in Pakistan. A few respondents mentioned that they were likely to start library automation and some said they were waiting for the HEC to sponsor the automation of their libraries, as they have done in the case of access to online journals through the National Digital Library. Regarding the source of acquisition of library software/database management system, it was found that 78 (35.69 per cent) respondents were using in-house developed systems, 30 (13.7 per cent) respondents were using off-the-shelf purchased systems and 83 (37.9 per cent) respondents were using donated library software while 26 did not respond to this question. Further analysis of the data revealed that the majority, 83 (37.9 per cent), had donated library management systems. The most commonly used library software is CDS/ISIS for Regarding the cost of the software surprisingly, a few respondents mentioned the cost of the software, which ranges from US$800 to 80,000, depending on the features, modules and number of licenses of the software.
National digital library
Online resources, especially access to journals through online databases is on the rise even in developing countries. In Pakistan, HEC launched a National Digital Library that now provides access to over 23,000 online journals and 45,000 online books. HEC has also started the Pakistan Research Repository programme that provides online access to theses and dissertations produced by Pakistani universities, and access to local journals (Said, 2006; HEC, 2008) . This is an ongoing project. In response to a question regarding access to online journals and books, it was found that the majority 166 (75.8 per cent) of the respondents, had access to the HEC National Digital Library, while, 52 (23.7 per cent) respondents had no access to it. In addition, HEC has provided internet access to 60 (40 per cent) respondents through its PERN programme for sharing resources. The PERN bandwidth ranges from 256 kbps to over 5 Mbps. Data revealed that 94 (42.9 per cent) of the respondents had internet access through the PERN project while 119 (54.3 per cent) were not connected through the PERN resources. Regarding subscriptions to databases, it was found that only two (0.9 per cent) respondents had more than 20 CD-ROM databases, 23 (10.5 per cent) had between 11-20 CD-ROM databases, 28 (12.8 per cent) had between 5 and 10 CD-ROM databases, 39 (17.8 per cent) had between 2 and 4 CD-ROM databases and 23 (10.5 per cent) respondents had one CD-ROM in each of their libraries. Important among these CD-ROM databases were AGRICOLA, MEDLINE, Business Periodicals OnDisc, EconLit, World Development Indicators and a few abstracts databases. A majority, 94 (42.9 per cent), respondents had no CD-ROM databases in their libraries. Similarly, 184 (84 per cent) of the respondents had not subscribed to any online database for their libraries. In addition to the HEC sponsored databases, respondents had subscribed to a few online databases such as Lexis Nexus, Pakistan Lawsite, JSTOR, IEEE Computer Society digital library, ACM digital library and MEDLINE. Regarding access to online books and journals, it was found that a vast majority, 197 (90 per cent) of the respondents had no access to online books.
Expenditure on IT
In order to examine the trend of libraries' IT expenses, respondents were asked to check the most appropriate answer from a given range of amounts. The data in Table V  shows Nevertheless, bearing in mind the cost of hardware, software and electronic databases, the libraries' current state of IT expenditure is insufficient. It was found that private sector libraries were spending more on IT compared to the public sector. However, cross-tabulation of libraries' IT expenditure and type of libraries revealed no significant difference.
Library IT levels
To determine the overall IT picture, the libraries' IT level was computed from the responses on the number of computers, availability of different kinds of hardware, availability of e-mail, internet, network access levels, library management system, web applications, percentage of library operations automated and the number of online books, e-journals and databases. In order to obtain a numerical value of the responses on IT availability in libraries, key variables were assigned weighted numbers, keeping in view their importance for libraries. Based on experience, understanding and familiarity with the IT tools being used in academic libraries in Pakistan, the researcher used his judgment to assign the weights to key variables as given in the "weight table" (Appendix). Because of weighing a new variable, "IT Availability Levels" was established. Five groups were defined to depict the IT availability level, namely zero IT availability level, low, average, good and excellent IT availability level. The data mentioned in Table VI shows that a majority, 102 (46.7 per cent), of respondents were at an average IT availability level, 68 (31 per cent) were at a good IT availability level and only 12 (5.5 per cent) were at an excellent IT availability level. A total of 30 (14 per cent) respondents were at a low IT availability level and the remaining seven (3 per cent) respondents were at a zero IT availability level. 
Conclusions and discussion
Regarding the status of IT, the findings from this study revealed that academic libraries across Pakistan are far behind in achieving excellent IT levels, despite the efforts of both the government and the private sector to make the technology available to all the libraries under their jurisdiction. While a great majority of respondents indicated availability of at least one computer with e-mail and internet access, ten respondents replied they had no computers and 19 respondents had no e-mail and internet connection in their libraries. Obviously, these libraries were operating through manual circulation and information retrieval systems, which seem abnormal in this technology driven society.
Data in this study, unfortunately, does not indicate why these ten respondents had no computer and why 19 libraries were still without an e-mail and internet facility. Although the Government of Pakistan is providing funds for the purchase of hardware and internet bandwidth to each academic institution through its HEC, the Ministry of Science and the Technology and Pakistan Telecommunication Authority, it can be assumed that these ten cases illustrate negligence on the part of the librarians concerned and/or their top management. Even for those 57 respondents where only one computer is available in the library, it would be difficult for the students, faculty, administrative staff and librarians to get the opportunity to work on the available computer. On the other hand, 20 respondents reported the availability of more than 20 computers in their libraries, while others reported an extensive number of computers in their libraries. It is possible that the respondents reporting such a large number of computers will have actually reported computers located in their computer laboratories rather than in the library itself.
The data indicated that the vast majority of respondents had not introduced laptops and palm PCs in their libraries. Key tools, such as audio players, CD/DVD players, multimedia projectors and scanners were available in only a small number of cases. A sizeable number of respondents were even without photocopying and printing facility. Power failures are a major problem for libraries in Pakistan. Since more and more computers and web-based systems are being introduced in libraries, an UPS Library automation is regarded as the most important IT application in libraries. It was discouraging to find that a vast majority (over 90 per cent) of the respondents were yet to achieve 100 per cent automation of their library operations. Only 14 per cent respondents were using off-the-shelf library software, while 36 per cent were using in-house developed software (in most of the cases LIMS developed through MS Access) and the majority, 38 per cent of the respondents, were using donated library software (CDS ISIS/WINISIS). Data revealed that a significant number of respondents were at different levels of library automation and those who did not have it at the time of the survey reported that they were in the process of automating, or were seriously planning to automate their library operations. A few respondents mentioned that they were likely to start library automation and some said they were waiting for the HEC to sponsor automation of their libraries as they had done in providing access to online journals through the National Digital Library. Therefore, a major institutional effort is required for achieving high level (75-100 per cent) of automation of all academic libraries of Pakistan. This will enable librarians to organize their collections effectively and provide user-empowered library services and resource sharing at national and international level. Data revealed that the majority of the academic libraries were relying on the National Digital Library for access to online journals and e-books.
The present study found a low IT level of academic libraries as the majority (46 per cent) of the respondent libraries were at an average IT availability level, 14 per cent were at a low IT availability level and 3 per cent were at zero IT availability level. Since departmental libraries and some of the recently established university libraries were also included in the survey, there is a possibility that these libraries fall into the category of zero IT availability level. Access to National Digital Library and other electronic resources is only possible through a computer and internet connection and non-availability of these tools in respondent libraries could be another reason for low IT availability level in libraries.
Based on these findings and conclusions, the researcher recommends separate budgetary allocations for the purchase and maintenance of appropriate hardware, software, and information access technologies, acquisition of electronic resources, information literacy, and technology-based services. Because no library can function effectively without sufficient computers, printers, e-mail and internet, library software and electronic resources in today's information driven society, these should be installed without delay. Once hardware is provided, it is important to allocate funds for the maintenance and up-grading of hardware, as well as for staff training in the use and operation of all systems. It is also important for the academic institutions to continuously improve and update their IT infrastructure to meet the emerging challenges. 
